Adenovirus coxsackie adenovirus receptor-mediated binding to human erythrocytes does not preclude systemic transduction.
There is great skepticism in the capability of adenovirus vectors and oncolytic adenoviruses to reach specific organs or tumors upon systemic administration. Besides antibodies, the presence of CAR (coxsackie and adenovirus receptor) in human erythrocytes has been postulated to sequester CAR-binding adenoviruses, commonly used in gene therapy and oncolytic applications. The use of non-CAR-binding fibers or serotypes has been postulated to solve this limitation. Given the lack of integrins in erythrocytes and therefore of internalization of the CAR-bound virus, we hypothesized that the interaction of adenovirus type 5 (Ad5) with CAR in human erythrocytes could be reversible. In this work, we have studied the effects of Ad5 interaction with human erythrocytes via CAR. Although erythrocyte binding was observed, it did not reduce viral transduction of tumor cells in vitro after long-term incubations. Transplantation of human erythrocytes into nude mice did not reduce Ad5 extravasation and transduction of liver and human xenograft tumors after systemic administration. These findings indicate that despite human erythrocytes are able to bind to Ad5, this binding is reversible and does not prevent extravasation and organ transduction after systemic delivery. Thus, the poor bioavailability of systemically delivered CAR-binding adenoviruses in humans is likely due to other factors such as liver sequestration or neutralizing antibodies.